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ABSTRACT 



This paper examines the nature of physics students' 
knowledge, the means to identify alternative conceptions, and possible 
methods to overcome misconceptions. This examination is a survey of the 
techniques and ideas of a large number of researchers who are seeking their 
own solutions to this problem. An examination of the nature of knowledge 
within the classroom and the shortfalls of educational models that provide 
some background for a discussion of effective teaching methodology are 
included. This report continues by examining the source of students' 
alternative conceptions both within and outside of the classroom, and the 
methods for identifying these alternative conceptions. Three potential 
techniques for overcoming alternative conceptions and establishing a richer 
understanding of physics knowledge within the classroom are outlined. 
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I. Introduction 

Mark Twain once observed, “It’s not what you don’t know that hurts you. It’s 
what you know that ain’t so.” What Twain so blithely stated so many years ago, modem 
cognitive psychologists are in the process of rediscovering today. Every individual 
approaches learning with a set of assumptions of how the world operates. Sometimes 
these are conscious observations and at other times they are unconscious biases that can 
filter what we perceive and leam. Johnson-Lairde in the work Mental Models reiterates 
Twain’s comment in a less pithy manner: "Our view of the world is causally dependent 
both on the way the world is and on the way we are. There is an obvious but important 
corollary: all our knowledge of the world depends on our ability to construct models of 
it ." 1 

These mental models reflect all that we have experienced and the many 
assumptions that we make about the world around us. It is important to note at this point 
that not all preconceptions are misconceptions . In this paper, the term alternative 
conception is used for all preconceptions or models that have the potential to interfere 
with future learning. This paper examines the nature of physics students’ knowledge, the 
means to identify alternate conceptions, and the possible methods to overcome 
misconceptions. This examination is not meant to be a comprehensive solution to the 
difficult problem of alternate conceptions, but a survey of the techniques and ideas of a 
large number of researchers who are seeking their own solutions to this persistent 
problem in physics education today. 
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